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Plant Pretettion 

The present invention relates to methods for protecting plants and/or plant parts 
from insects and Insect larvae and from microblai attaclct comprising the distribu- 
tion or application of specific insectiddal or antimicrobial compositions to the 
surface of the plants and/or plant parts, and/or the distribution of the compositions 
within the plant and/or plant part; insecticides and biocides comprising said 
insectiddal or antimicrobial compositions; and the use of said insectiddal or 
antimicrobial compositions for the treatment of plants and/or plant parts. 

During growth and espedally after the harvest, plants are sensitive towards molds, 
bacteria, insects and insect larvae which adversely affect the quality of the plants 
or of the harvested plant materials or destroy them or maice them useless. In 
addition, especially in plants used as food or feed products, there is a great 
problem in that molds and bacteria bring toxins onto the plants and harvested 
plant materials whose Ingestion may be noxious to humans and animals. Insects 
and Insect larvae can contaminate or destroy the plants especially following the 
harvest, namely during storage or in the course of processing. These problems are 
aggravated by the fact that the use of biocides and insectiddes must be discontin- 
ued one weeic before the harvest on prindple, so that an effective antimicrobial 
and insectiddal protection generally is no longer available at the time of harvest- 
ing. 

It is known that tea-tree oil and oregano extracts when applied to plants act as 
repellants, i.e., exhibit some insectiddal property. In addition, from JP-A- 
62126931, it is known that vegetables can be sprayed for sterilization with an 
aqueous solution containing a flavonoid, an alcohol, such as ethanol, propylene 
glycol or glycerol, an organic add and/or a caldum salt. However, these agents did 
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not provide sufficient protection for the plants and plant parts fronr) microbial and 
insect attacks. Further, WO 96/29895 and WO 98/58540 describe processing aids 
and additives for foodstufUs In which specific antimicrobial compositions containing 
at least two GRAS (generally recognized as safe) flavoring agents as antimicrobial 
components are employed. 

It has been the object of the present invention to provide a method for providing 
sufficient antimicrobial and/or insecUcidal protection for plants, especially shortly 
before or after the harvest. Surprisingly, It has now been found that the composi- 
tions Icnown from WO 96/29895 and WO 98/58540 have suitable antimicrobial 
properties which make them appear suitable far the present purpose. Especially, it 
was found that these compositions do not only act as repeiiants, but also hinder 
the growth or proliferation of Insects and insect larvae In vivo. Rnaily, it was found 
among these compositions that particularly high antimicrobial and insecticidai 
activities are observed in those containing an aromatic GRAS flavor alcohol, 
especially the compositions containing benzyl alcohol, and those containing both a 
lipophilic and a hydrophllic GRAS flavoring agent. Due to their being toxicoiogically 
safe, such compositions may also be used shortly before or after the harvest. 

Thus, the present application relates to: 

(1) a method for protecting plants and/or plant parts from microbial attack, 
comprising the disblbution or application of an antimicrobial composition to the 
surface of the plants and/or plant parts, said antimicrobial composition containing 

(li) at least one lipophilic GRAS (generally recognized as safe) flavoring 
agent; and 

(ii) at least one hydrophllic GRAS flavoring agent; 

(2) a prefenied embodiment of the method as defined In (1) wherein said anti- 
microbial composition exclusively consists of GRAS flavoring agents; 
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(3) a method for protecting plants and/or plant parts from microbial attack, 
comprising the distribution of said antimicrot^al composition within the plant 
and/or plant part, said antimicrobial composition containing at least two GRAS 
(generally recognized as safe) flavoring agents; 

(4) a preferred embodiment of the method as defined in (3) wherein said anti- 
microbial composition contains 

(A) one or more GRAS flavor alcohols (a) or their derivatives; and 

(B) one or more flavoring agents selected from 

(b) polyphenol compounds; and 

(c) GRAS flavor acids or their derivatives; 

(5) a preferred embodiment of the methods as defined in (3) and (4) wherein said 
antimicrobial composition contains 

(al) benzyl alcohol as a necessar/ component; and optionally 

(a2) one or more further GRAS flavor alcohols or their derivatives; and 

(b) one or more polyphenol compounds; and/or 

(c) one or more GRAS acids or their derivatives; 

(6) a preferred embodiment of the method as defined in (3) to (5) wherein said 
antimicrobial composition is as defined in (1) and (2); 

(7) a method for protecting plants and/or plant parts from Insects and Insect 
lan^ae, comprising: 

(i) the distribution or application of an Insecticidal composition to the surface 
of the plants and/or plant parts; and/or 

(ii) the distribution of an insectiddal composition within the plant and/or 
plant part; 

wherein said insecticidal composition Is a composition containing GRAS 
flavoring agents as defined in (1) to (6); 
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(8) an insecUdde and/or repellant, comprising an insecUcidal composition as 
defined in (1) to (5); 

(9) a biodde, especially fungicide and bactericide, comprising a composition as 
defined In (1) to (5), preferably as defined In (1) and (2); 

(10) tiie use of the composition as defined in (1) to (5), preferably as defined in 
(1) and (2), for treating plants and/or plant parts. 

The term "plants and/or plant parts" within the meaning of the present invention is 
to be understood as follows: During the nursing and growth to the harvest, the 
crops are referred to as viable organisms, i.e., "plants". During the harvesting 
process, the plant is disrupted Into individual parts, and these paris consisting of 
plant material are referred to as "plant parts" herein. 

In the following, the substances which can be employed according to the invention, 
are further described in more detail: 

The GRAS flavoring agents, GRAS flavor alcohols and GRAS flavor adds mentioned 
above In (1) to (5) are recognized by the FDA authority as commercially safe for 
use In foods (GRAS = generally recognized as safie in food). The mentioned GRAS 
flavoring agents are the compounds mentioned in the FEMA/FDA GRAS Ravour 
Substances Lists GRAS 3-15 Nos. 2001-3815 (as of 1997). This list contains 
natural and naturally oocumng synthetic flavoring agents approved by the Ameri- 
can public health authority, FDA, for use in foodstuffs: FDA Regulation 21 CFR 
172.515 for naturally occurring synthetic flavoring agents (Synthetic Ravoring 
Substances and Adjuvants) and FDA Regulation 21 CFR 182.20 for natural 
flavoring agents (Natural Ravoring Substances and Adjuvants). Suitable GRAS 
flavoring agents according to the present invention include, for example, (a) GRAS 
flavor alcohols or their derivatives, (b) polyphenol compounds, (c) GRAS flavor 
acids or their derivatives, (d) phenols or their derivatives, (e) esters, (0 terpenes, 
(g) acetals, (h) aldehydes and (i) essenta'al oils. 
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In detail, the following GRAS flavor alcohols may be employed, for example: 
benzyl alcohol, acetoin (acetylmethyicarbinol), ethyl alcohol (ethanol), propyl 
alcohol (1-propanol), fsopropyl alcohol (2-propanol, isopropanol), propylene 
glycol, glycerol, n-butyl alcohol (n-propyi carblnol), Iso-butyl alcohol (2-methyl- 
1-propanol), hexyl alcohol (hexanol), L-menthol, octyl alcohol (n-octanol), 
clnnamyl alcohol (3-phenyl-2-propene-l-ol}, a-methylbenzyl alcohol (l-phenyl- 

ethanol), heptyl alcohol (heptanol), n-amyl alcohol (1-pentanol), iso*amyi 
alcohol (3-methyl-l"butanol), anisalcohol (4-methoxybenzyl alcohol, p-anlsalco- 
hol), citronellol, n-decyl alcohol (n-decanol), geraniol, p,Y-hexenol (3-hexenol), 
iauryl alcohol (dodecanol), linalool, nerolidol, nonadienol (2,6-nonadlene-l-ol), 
nonyl alcohol (nonanol-l), rhodlnol, terplneol, bomeol, cllneol (eucalyptol), 
anisole, cuminyl alcohol (cumlnol), 10-undecene-l-ol, 1-hexadecanol. As said 
derivatives, both natural and synthetic (naturally occurring or not) derivatives 
can be employed. Suitable derivatives Include, for example, the esters, ethers 
and carbonates of the above mentioned GRAS flavor alcohols. Partlculariy 
prefen^d GRAS flavor alcohols are benzyl alcohol, 1-propanoi, glycerol, propyl- 
ene glycol, n-butyl alcohol, citronellol, hexanol, linalool, acetoin and their 
derivatives. 

As component (b), the following polyphenols may be employed: 
catechol, resorcinoi, hydroquinone, phlorogluclnol, pyrogaiiol, cydohexane, 
resveratroi, usnic acid, acylpolyphenols, iignins, anthocyans, flavones, catechols, 
gallic add derivatives (e.g., tannins, gallotannin, tannic adds, gallotannic acids), 
camosol, camosoiic add (including their derivatives, such as (2,5-dihydroxy- 
phenyi)carboxylic and (2,5-dlhydrDxyphenyl)alkylenecart)oxyllc substitutions, salts, 
esters, amides); caffelc add and its esters and amides, flavonolds (e.g., flavone, 
flavonol, isoflavone, gossypeOn, myricetin, roblnetin, aplgenin, morin, taxifblln, 
eriodictyol, naringin, rutin, hesperidin, troxemtin, chrysin, tangeritln, luteolin, 
catechols, quercetin, fisetin, kaempferol, galangin, rotenoids, aurones, flavonots, 
diols), extracts, e.g., from Camellia, Primula. Further, their possible derivatives, 
e.g., salts, adds, esters, oxides and ethers, may also be used. A partlculariy 
preferred polyphenol is tannin (a GRAS compound). 
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As component (c}, the following GRAS adds may be used, for example: 

acetic acid, aconltic acid, adipic acid, fbmiic add, malic add (1-hydroxysucclnlc 

« 

add), capronic acid, hydrocinnamic add (3-phenyl-l-propionic add), pelargonic 
add (nonanoic add), lactic add (2-liydroxypropionic add), phenoxyacetic add 
(giycolic add phenyl ether), phenylacetic acid (a-toluenic add), valeric acid 

(pentanoic acid), iso-valeric add (3-methylbutyric acid), cinnamic add (3- 
phenyipropenoic add), citric acid, mandeiic acid (hydroxy phenylacetic acid), 
tartaric add (2,3-dihydroxybutanedioic add; 2,3-dihydroxysucdnic add), fuma- 
ric add, tannic add and their derivatives. 

Suitable derivatives of the GF^ flavor adds according to the present invention are 
esters (e.g., Ci^ alkyi esters and benzyl esters), amides (induding N-substituted 
amides) and salts (alkali, alkaline earth and ammonium salts) of the above 
mentioned adds. According to the present invention, the term "derivatives" also 
encompasses modifications of the side-chain hydroxy functions (e.g., acyl and 
alkyi derivatives) and modifications of the double bonds (e.g., the perhydro- 
genated and hydroxyiated derivatives of the mentioned acids). 

As component (d), the following phenol compounds may be employed: 
thymol, methyleugenol, acetyleugenol, safrol, eugenoi, Isoeugenol, anethole, 
phenol, methylchavicol (estragoi; 3-(4-methoxyphenyi)-l-prt>pene), carvacrol, 
a*-bIsabolol, fomesol, anisole (methoxybenzene), propenyiguaethol (5-propenyi- 
2-ethoxyphenol) and their derivatives. Derivatives within the meaning of the 
present invention are compounds in which the phenolic hydroxy group Is 
esterifled or etherifled. 

As GRAS esters (component (e)), for example, aillcin and the following acetates 
may be used: iso-amyl acetate (3-methyl-l-butyl acetate), benzyl acetate, 
benzyiphenyi acetate, n-butyl acetate, cinnamyl acetate (3-phenylpropenyl 
acetate), citronellyl acetate, ethyl acetate (acetic ester), eugenoi acetate 
(acetyleugenol), geranyi acetate, hexyi acetate (hexanyl ethanoate), hydrodn- 
narnyi acetate (3-phenylpropyl acetate), linaiyi acetate, octyl acetate, phenyl- 
ethyl acetate, terpinyl acetate, triaceOn (glyceryl triacetate), potassium acetate. 
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sodium acetate and calcium acetate. Further suitable esters are the ester 
derivatives of the above defined acids (component (b2)). 

As terpenes (component (f)), there may be used, for example, camphor, 
iimonene and p*caryophytlene. 

The acetals (component (g)) which can be used Include, e.g., acetal, acetalde- 
hyde dibutyl acetal, acetaldehyde dipropyl acetal, acetaldehyde phenethyl propyl 
acetal, ctnnamic aldehyde ethylene glycol acetal, decanal dimethyl acetal, 
heptanal dimethyl acetal, heptanal glyceryl acetal and benzatdehyde propylene 
glycol acetal. 

As aldehydes (component (h)), there may be used, e.g., acetaldehyde, anisalde- 
hyde, benzatdehyde, Iso-butyl aldehyde (methyl-l-propanal), citral, citronellal, 
n-caprylic aldehyde (n-decanal), ethylvanillin, furfural, heliotropin (piperonal), 
heptyl aldehyde (heptanal), hexyl aldehyde (hexanal), 2«hexenal (p-propyl- 

acrolein), hydrocinnamic aldehyde (3-phenyl-l-propanai), lauryl aldehyde (do- 
decanal), nonyi aldehyde (n-nonanal), octyl aldehyde (n-octanal), phenylacetal* 
dehyde (l*oxo-2-phenylethane), propionaldehyde (propanal), vanillin, cinnamic 
aldehyde (S-phenylpropenal), perillaidehyde and cumlnaldehyde. 

The following essential oils and/or alcoholic or glycoilc extracts or extracts 
obtained by CO2 high-pressure processes from the mentioned plants (component 
(I)) can also be employed according to the invention: 

(11) oils or extracts having a high content of alcohols: melissa, coriander, 
cardamon, eucalyptus; 

(12) oils or extracts having a high content of aldehydes: Eucalyptus citriodora, 
cinnamon, lemon, lemon grass, melissa, dtronetia, lime, orange; 

(13) oils or extracts having a high content of phenols: origanum, thyme, rose- 
mary, orange, dove, fennel, camphor, mandarin, anise, cascarilla, estragon and 
pimento; 

(14) oils or extracts having a high content of acetates: lavender; 

(15) oils or extracts having a high content of esters: mustard, onion, gariic; 
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(16) oils or extracts having a high content of terpenes: pepper, bitter orange, 
caraway, dill, lemon, peppermint, nutmeg. 

In the following, the antimicrobial composition used In the above defined method 
(1) Is further illustrated. In this composition, the lipophilic GRAS flavoring agents 
are preferably selected from (aO lipophilic GRAS flavor alcohols or their derivatives, 
(b) polyphenol compounds, (q) lipophilic GRAS flavor acids or their derivatives, (d) 
phenols or their derivatives, (eO lipophilic esters, (f) terpenes, (g) acetals, (h) 
lipophilic aldehydes and (I) essential oils. The antimicrobial composition preferably 
contains two of the mentioned GRAS flavoring agents. 

Suitable lipophilic GRAS flavor alcohols (ai) among the above defined alcohols (a) 
Include, In particular: 

aromatic GRAS flavor alcohols, including benzyl alcohol, 2-phenylethanol, 1- 
phenylethanoi, cinnamyl alcohol, hydrocinnamyl alcohol, 1-phenyi-l-propanol 
and anisalcohol, and aliphatic GRAS flavor alcohols, including n-butyi alcohol, iso- 
butyl alcohol, hexyi alcohol, L-menthol, octyl alcohol, heptyl alcohol, n-amyl 
alcohol, iso-amyl alcohol, anisalcohol, citronelloi, n-decyl alcohol, geraniol, p,^- 

hexenol, lauryl alcohol, iinalool, nerolidoi, nonadienol, nonyl alcohol, rhodinol, 
terpineol, bomeol, clineol, anisote, cuminyl alcohol, lO-undecene-lrol and 1- 
hexadecanol and their derivatives. The aromatic GRAS flavor alcohols, especially 
benzyl alcohol, are preferred. 

According to the present invention, the hydrophilic GRAS flavoring agent is a 
hydrophilic alcoholic GRAS flavoring agent (a^) or a hydrophilic non-alcoholic GRAS 
flavoring agent, wherein said hydrophilic alcoholic GRAS flavoring agent (an) is 
preferably a monohydric or poiyhydric alcohol having from 2 to 10, more prefera* 
biy from 2 to 7, carbon atoms, especially one selected from acetoln, ethyl alcohol, 
propyl alcohol, isopropyl alcohol, propylene glycol and glycerol, and said hydro- 
philic non-alcoholic GRAS flavoring agent is a hydrophilic organic GRAS flavor add 
(Ch) having from 1 to 15 carbon atoms or a physiological salt thereof, a hydrophilic 
acetate (eh) or a hydrophilic aldehyde (hh). Preferred hydrophilic organic adds (Ch) 
indude those which contain from 2 to 10 carbon atoms, espedaliy acetic acid, 
aconitic add, formic acid, malic add, lactic acid, phenylacetic add, dtric add. 
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mandellc add, tartaric acid, iijmaric acid, tannic acid, liydrocinnamic acid and 
their piiysioiogical saits. Said hydropliilic acetate (en) is preferably allidn, trl- 
acetin, potassium acetate, sodium acetate and calcium acetate. Said hydrophilic 
aldehyde (ht,) is preferably selected from furfural, propionaldehyde and vanillin. 

The lipophilic polyol compound (b), phenols or their derivatives (d), terpenes (f), 
acetals (g) and essential oils (i) in the composition of method (1) are preferably 
the above defined compounds (b), (d), (f), (g) and (i). The lipophilic GRAS flavor 
acids or their derivaUves (q), lipophilic esters (ei) and lipophilic aldehydes 
include all specifically mentioned acids, esters and aldehydes, except for the 
compounds (q,), (en) and (hb) specifically mentioned above. 

In a preferred embodiment of method (1), the antimicrobial composition con- 
tains either: 

(i) two lipophilic GRAS flavor alcohols (ai), but no benzyl alcohol and no poly- 
phenol compounds (b); or 

(ii) benzyl alcohol and/or a polyphenol compound (b), but no further GRAS flavor 
alcohols. 

It is particularly preferred for the antimicrobial composition to contain exclu- 
siveiy non-alcoholic hydrophilic GRAS flavoring agents, espedally exdusively a 
.,^„i!y<*rophlllc GRAS flavor add (Ch), and for tiie antimicrobial composltloa to 
contain from 0.01 to 99% by weight, preferably from 0.1 to 90% by weight, of 
benzyl alcohol or polyphenol compounds (b) and from 0.01 to 50% by weight, 
preferably from 0.1 to 30% by weight, of hydrophilic non-alcoholic GRAS 
flavoring agents. 

In a further preferred embodiment of meUiod (1), the antimicrobial composition 
contains: 
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(A) one or more GRAS flavor alcohols (a) or their derivatives; and 

(B) one or more flavoring agents selected from polyphenol compounds (b) and 
lipophilic GRAS flavor adds or their derivatives (c). ^ 

It is preferred for the composition to contain from 0.1 to 99% by weight, prefera- 

■ 

biy from 0.5 to 99% by weight, of component (a), from 0 to 25% by weight, 
preferably from 0.01 to 10% by weight, of component (b), and firom 0 to 70% 
by weight, preferably irom 0.01 to 30% by weight, of component (c). 

In addition, the antimicrobial composition may contain further GRAS flavoring 
agents selected from (d) phenols or their derivatives, (ei) lipophilic esters, (f) 
terpenes, (g) acetals, (h|) lipophilic aldehydes and (I) essential oils. 

It is further preferred for component (A) of the antimicrobial composition to 
contain benzyl alcohol as a necessary component (al) and optionally one or more 
further lipophilic GRAS flavor alcohols or their derivatives (ai). Preferably, this 
antimicrobial composition contains: 

ftx)m 0.1 to 99% by weight, preferably fix)m 0.1 to 75% by weight, of benzyl 
alcohol; 

fix)m 0 to 99.8% by weight, preferably firom 0.01 to 99% by weight, of component 
(ai); and 

fnaW-O^tr 25W BTWergfitr^ O.Ol to 10% by weight, of component 

ftxjm 0 to 70% by weight, preferably from 0.01 to 30% by weight, of component 
(c). 



The composition employed may contain further lipophilic GRAS flavoring agents (d) 
to (I) as defined above, preferably from 0.001 to 25% by weight, more preferably 
from 0.01 to 9% by weight, of said further GRAS flavoring agents (d) to (i). Said 
further lipophilic GRAS flavoring agents more preferably include phenols (d) and/or 
essential oils (i). 
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In a further partlculariy preferred embodiment of method (1), component (A) of 
the antimicrobial composition consists of two lipophilic GRAS flavor alcohols, and 
component (B) contains at least one polyphenol compound (b). Said polyphenol 
compound (b) Is preferably tannin, partlculariy preferred being a composition 
which contains from 20 to 98% by weight of benzyl alcohol and from 0.01 to 

# 

10% by weight of tannin. 

In the following, preferred embodiments of the antimicrobiai/insectlcidai compo- 
sition employed in methods (3) and (7) are illustrated in more detail: Preferably, 
the antimicrobiai/insectlcidai composition contains at least one GRAS flavor 
alcohol (a), especially benzyl alcohol. Preferred are those compositions which 
contain less than 50% by weight, preferably less than 30% by weight, more 
preferably less than 20% by weight, of ethanoi, Isopropanol or benzyl alcohol or 
a mixture of these substances. 

In another preferred embodiment of methods (3) and (7), the antimicrobiai/in- 
sectlcidai composition contains at least one hydrophillc alcoholic GRAS flavoring 
agent and/or one hydrophillc non-alcoholic GRAS flavoring agent. The proportion of 
hydrophillc alcoholic GRAS flavoring agents may be up to 99% by weight of the 
insecdddal composition and Is preferably from 30 to 98% by weight, more 
preferably from 80 to 95% by weight. The proportion of hydrophillc non-alcoholic 
GRAS flavoring agents in the insecdddai composition may be up to 90% by weight 
and is preferably from 0.1 to 50% by weight. Preferred are those compositions 
which further contain benzyl alcohol and/or a polyphenol compound (b) In addition 
to the mentioned hydrophillc compounds. 

Hydrophillc alcoholic GRAS flavoring agents are the above defined compounds (an). 
Hydrophillc non-alcoholic GRAS flavoring agents include, In particular, the above 
defined organic adds (Qi). 

Further preferably employed antimicrobial/insecticidal compositions are the 
compositions stated above under (4) and (5). The composition as defined under 
(4) may contain: 
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from 0,1 to 99.9% by weight, preferably from 0.5 to 99% by weight, of component 

(a) ; 

from 0 to 25% by weight, preferably from 0.01 to 10% by weight, of component 

(b) ; and 

from 0 to 70% by weight, preferably from 0.01 to 30% by weight, of component 

(c) . 

In this embodiment of the invention, component (a) contains one or more GRAS 
flavor alcohols. Preferred is the use of two or three GRAS flavor alcohols. The 
mixing ratio of component (a) to component (b) is preferably between 10,000 : 1 
and 1 : 10,000, more preferably between 1000 : 1 and 1 : 1000, and still more 
preferably between 100 : 1 and 1 : 100. 

In the method according to the invention as defined above under (4), the composi- 
tion may contain further GRAS flavoring agents, such as the above defined GRAS 
flavor alcohols or their derivatives {a) with the exception of benzyl alcohol, 
polyphenol compounds (b), adds (c), phenols (d), esters (e), terpenes (f), acetals 
(g), aldehydes (h) and essential oils (I). 

Preferred antjmicrobial/insecticidal compositions according to the present 
Invention are those which contain less than 50% by weight, preferably less than 
30% by weight, more preferably less than 20% by weight, of benzyl alcohol or 
of a mixture of benzyl alcohol with ethanol and/or Isopropanol. 

In a further preferred embodiment of the present invention, the antimicro- 
bial/insectiddal composition contains at least one hydrophillc alcoholic GRAS 
flavoring agent and/or one hydrophillc non-alcoholic GRAS flavoring agent. As to 
the proportion of the hydrophillc compound and as to partlculariy preferred 
hydrophillc compounds, reference is made to the above indications. Partlculariy 
preferred in this connection are those antimicrobial/lnsectlcidal compositions 
which contain polyphenol compounds in addition to benzyl alcohol and the 
mentioned hydrophillc GRAS flavoring agents. 
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As mentioned above under (5), In a particulariy preferred embodiment of the 
method according to the Invention, the Insecticldai or antlmlcrx)blal composition 
contains: 

(al) benzyl alcohol as a necessary component; and optionally 

(a2) one or more further GRAS flavor alcohols or their derivatives; and 

(b) one or more polyphenol compounds; and/or 

(c) one or more GRAS acids or their derivatives. 

Suitable amounts of components (al), (a2), (b) and (c) In the above defined 
Insectlddal and antimicrobial composition are: 

from 0.1 to 99% by weight, preferably from 0.1 to 75% by weight, of benzyl 
alcohol; ^' 

from 0 to 99.8% by weight, preferably from 0.01 to 99% by weight, of component 
(a2); 

from 0 to 25% by weight, preferably from 0.01 to 10% by weight, of component 
(bl); and/or 

from 0 to 70% by weight, preferably from 0.01 to 30% by weight, of component 
(b2). 

The particularly preferred insectlddal and antimicrobial composition may further 
contain the above mentioned components (d) to (1), which are also GRAS flavoring 
agents. 

The proportion of components (d) to (I) In the antimicrobial composition Is 
preferably equal to or smaller than 25% by weight, preferably within a range of 
from 0.001 to 9% by weight. Prefen^ed among the further GRAS flavoring agents 
are the phenols (d) and the essential oils (i). 

Most preferred for methods (3) and (7) of tiie present invention are tiiose anti- 
microbial or Insectlddal compositions whldi con^spond to tiie compositions 
defined above under (1) and (2), i.e., compositions containing at least one 
hydrophlllc GRAS flavoring agent, wherein the component tfiereof having Insecti- 
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cidal or antimicrobiai activity optionally consists exduslvely of GRAS flavoring 
agents, i.e., does not contain any derivatives of the GRAS flavoring agents. As an 
example of such a composition, there may be mentioned a mixture of benzyl 
alcohol, one or two of the above mentioned GRAS flavor alcohols (a2) and tannic 
add. Such mixture preferably contains from 20 to 98% by weight of benzyl alcohol 
and from 0.01 to 10% by weight of tannic add. Another example of a preferred 
composition is a mixture of 2 alcohols, a polyphenol (especially tannic add) and an 
essential oil (espedally a phenolic essential oil, component (h3)). 

In addition to components (a) to (i), the antimlcrobial/insectiddal compositions 
may additionally contain further compounds (j), such as alcohols (Jl), emulsifiers 
(j2), stabilizers (J3), antioxidants (J4), preservatives (j5), solvents (j6), carriers 
07) etc. 

The solvents (j6) indude, for example, vegetable materials including rapeseed oil, 
soybean oil, edible fatty adds etc., and chemical solvents induding nitroturpen- 
tines, poiyurethanes, aliphatic hydrocarbons, isoparaffln etc., and mixtures there- 
of. 

The proportion of components (j) in the insectiddal or antimicrobial composition 
may be up to g5% by weight, is preferably lower than 10% by weight and is 
preferably within a range of from 0.1 to 5% by weight. 

According to the invention, the alcohols CJl) are monohydric or polyhydric alcohols 
having from 2 to 10 cart>on atoms, preferably from 2 to 7 carbon atoms, not 
induding the GRAS alcohols (a). Preferably, such amounts of GRAS flavor alcohols 
(a) and further alcohols (]1) are employed that their mixing ratio Is between 
1000 : 1 and 1 : 1000, espedally between 100 : 1 and 1 : 100, more preferably 
between 10 : 1 and 1 : 10. 

It is particularly preferred In the method according to the present invention to use 
systems which exduslvely consist of GRAS flavoring agents, espedally when the 
treated plants and/or plant parts are later ingested as foods, beverages or luxuries 
or otherwise come Into contact with the human body, because this prevents 
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contamination of the plants and/or plant parts with non-GRAS compounds. 
Further, it should be taken care that the insectlcidal and antimicrobial composition 
is free of ethanol and isopropanoi, or free of noxious doses of ethanol and Isopro- 
panol, since these substances can be absorbed by the plants and/or plant parts, 
and can be inhaled by the persons who further process such plants. In addition, 
there may be a danger of explosion when these compounds are used. 

The method according to the invention is suitable for the treatment of plants 
during nursing and growth, especially shortly before the harvest (e.g., during the 
last week before the harvest) and also after the harvesting of the plants. The 

■ 

insectiddal and/or antimicrobial treatment may be both by application to the 
surface of the plants and/or plant parts (e.g., by spraying, immersion, nebulizing, 
etc.) and during growth of the plants by adding the insectlcidal or antimicrobial 
composition to nutrient media, nutrient liquids, water etc. In the latter way, the 
insectiddal or antimicrobial composition is distributed within the plant or plant 
part. The insectiddal and/or antimicrobial composition can be contacted with the 
plants both in undiluted form and diluted in aqueous solvent systems, organic 
solvent systems and/or oil suspensions. 

It could be shown that concentrations of the insectiddal and/or antimicrobial 
composition within a range of from 0.001 to 100 mg/g of plant, preferably from 
0.1 to 10 mg/g of plant;, ensure suffldent insectiddal and antimicrobial protection 
when the composition is applied to plant surfaces. When applied in nutrient media 
and nutrient solutions, a concentration of the antimicrobial composition of from 
0.001 to 100, preferably from 0.1 to 10 mg, per g of nutrient medium or nutrient 
solution is suffldent. For economical reasons, it is a matter of course that as low as 
possible a concentration of the insectiddal or antimicrobial composition will be 
employed. 

In particular, the method according to the invention is suitable for the treatment 
of, for example, ojtton, cereals, rice, com, potatoes, tobacco, coffee, tea, vegeta- 
bles, fruits, seeds of the mentioned plants, nuts, spices, herbs, omamental plants, 
cultured flowers and flowers for cutting, and for plant cultivation. 
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Especially, the method according to the Invention signiftcantiy reduces or even 
completely suppresses the microorganisms, agents of decay, mycotoxin formers 
and parasites stated in the following list. 



Molds 


Culture/Dlant Hllustratlve^ 


mildew species 


cereals (field fungi) 


rust fiingl 


cereals (field fungi) 


leaf spot fungi 


cereals (field fungi) 


Fusarlum species 


cereais ^rieio/aLQrage rungij 


Aspergillus spedes 


cereals (storage fungi) 


PenlcUllum spedes 


cereals (storage fiingl) 


Rhlzoctonia 


tobacco, rape 


p&mnBSDora 


tobacco 


Phytophtora 


tobacco 


Botrytls clnerea 


tobacco 


Rhlzoctonia solan! 

■ 


rice 


Aspergillus ocraceus 


coffee 


Aspergillus nlger 


coffee 


Clavosporlum fusarlum 


coffee 


Penidlllum 


coffee 


Parasites 


Culture/plant (illustrative) 


Lepidoptera 


tomatoes; cotton 


Lepidoptera {Chilo suppressalls) 


rice 


{Chaphalocrosis medinalls) 


rice 


{Ostrtna nubllalls) 


com 


Myzus persicae 


tobacco 
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Culture/Dlant nilustratlve) 


tomato mosaic viais 


tomatoes 


X virus 


potatoes 


Y viniQ 

1 wll U9 




rice stripe virus 


rice 


TYM virus 


rape 


Rhizomania 


sugar beet 


BNYW 


sugar beet 



In addition to the insectiddal or antimicrobial composition, the insecticides and 
biocides (i.e., bactericides, fungicides, virucides, sporicides) according to the 
invention may contain further compounds, such as the above mentioned com- 
pounds (il) to (17). In addition, tiie Insecticides and biocides according to the 
invention may also be In the form of retard preparations. Such retard preparations 
are preferred. In particular, for use In nutrient media in order to thereby ensure as 
long as possible an insecticidal or bloddal activity. Suitable retard preparations 
include, for example, microcapsules or coatings In which the active substance is 
encapsulated or coated with a suitable encapsulating or coating material, such as 
cellulose derivatives. 

The present invention Is further illustrated by means of the following Examples. 
Further useful insectiddal and antimicrobial compositions in addition to the 
composition of the following Example are mentioned In WO 96/29859 and WO 
98/58540, which are fnduded herein by reference. 

Examples 

The following culture plants are sprayed witfi an insectiddai/antimjoDbiai composi- 
tion which contains the following components (in % by weight): 

10.0% polyphenol (here: tannin) 
18.2% benzyl alcohol 
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60.0% propylene glycol 
8.0% lacUc add 

3.8% essential oil (here: a phenol-containing essential oil) 
The results are summarized In the following Tables 1 to 3. 



Table 1: Wheat 





50% solution in 


Spraying agent 

• 


Molds Section 35 
LMBG (German Food 
and Consumer 
Goods Act) (S.A.) 


Parasite larvae 
(S.A.) 


W-0 

I 




blank, untreated 


SxlOVg 


populated 6 
months after 
harvest 


W-1 


water 


0.001 mg/g 


7 X 10^/g 


no growth 


W-2 


1 water 


0.01 mg/g 


1 X loVg 


no growth 


W-3 


water 


0.1 mg/g 


6 X 10^/g 


no growth 


W-4 


water 


1 mg/g 


7 X lOVg 


no growth 


W-5 


[water 


10 mg/g 


2 X loVg 


no growth 


W-6 


water 


100 mg/g 


^^io7g 


no growth 


W-7 


1 solvent* 


0.001 mg/g 


5 X lOVg 


no growth 


W-8 


Tsoivent* 


0.01 mg/g 


4 X lOVg 


no growth 


W-9 


solvent* 


0.1 mg/g 


3 X lOVg 


no growth 


W-10 


solvent* 


1 mg/g 


6 X loVg 


no growth 


W-11 


1 solvent* 


10 mg/g 


3 X lOVg 


no growth 


W-12 


1 solvent* 


100 mg/g 


1 X loVg 


no growth 



* here: rapesecd oli 



CA 02382740 2002-02-25 



-19 



Table 2: Tobacm 



IT-0 



T-2 

t1 



T-9 



50% solution In I Spraying agent 



T-l water 



water 
water 



water 
water 



T-6 water 



solvent* 
solvent* 
solvent* 



T-10 j solvent* 
|T-11 solvent* 
T-12 solvent* 



blank, untreated 



0.001 mg/g 



0.01 rtig/g 
0.1 mg/g 



1 mg/g 
10 mg/g 



100 mg/g 



0.001 mg/g 
0.01 mg/g 
0.1 mg/g 



1 nig/g 
10 mg/g 
100 mg/g 



Molds Section 35 I Parasite larvae 
LMBG (German Food | (S.A.) 
and Consumer 
Goods Act) (S.A.) 

6 X lOVg I populated 6 

months after 
harvest 



5 X lOVg 
1 X loVg 
8 X loVg 

4 X 10*/g 

6 X lOVg 



6 X lovg 
SxioVg 
2xioVg 
l4x loVg 
6xioVg 
4xioVg 



no growth 



no growth 



no growth 



no growth 



no growth 
no growth 
no growth 



no growth 



no growth 



no growth 



no growth 
no growth 



* here: rapeseed oil 
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Tahlft 3! Raw coffee 





50% solution in 


Spraying agent 


Molds Section 35 
LMDG (German Food 
and Consumer 
Goods Act) (S.A.) 


Parasite larvae 


C-0 




blank, untreated 


4 X lOVg 


populated 6 
monttis after 
harvest 


C-1 


water 


0.001 mg/g 


9 X loVg 


no growth 


C-2 


water 


0.01 mg/g 


4 X lOVg 


no growth 


C-3 


water 


0.1 mg/g 


7 X loVg 


no growth 


C-4 


water 


Img/g 


1 X loVg 


no growth 


C-5 


water 


10 mg/g 


3 X loVg 


no growth 


C-6 


water 


100 mg/g 


8 X loVg 


no growth 


C-7 


solvent* 


0.001 mg/g 


2 X loVg 


no growth 


C-8 


solvent* 


0.01 mg/g 


3 X loVg 


no growth 


C-9 

« • 


solvent* 


0.1 mg/g 


8 X loVg 


no growth 


C-10 


solvent* 


1 mg/g 


4 X lOVg 


no growth 


C-11 


solvent* 


10 mg/g 


6 X lOVg 


no growth 


C-12 


solvent* 


100 mg/g 


< lo/g 


no growth 



* here: rapeseed oil 
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CLAIMS ; 

(amended September 4, 2001) 

A method for protecdng plants shortly before or after the harvest from 
microbial attack, comprising the distribution or application of an antimicro- 
bial composition to the surfoce of the plants, said antimicrobial composition 
containing 

(11) at least one lipophilic GRAS (generally recognized as safe) flavoring 
agent; and 

(II) at least one hydrophlllc GRAS flavoring agent. 

The method according to claim 1. wherein said lipophilic GRAS flavoring 
agents are selected from (a,) lipophilic GRAS flavor alcohols or their deriva- 
tives, (b) polyphenol compounds, (q) lipophilic GRAS flavor adds or their 
derivatives, (d) phenols or their derivatives, (e.) lipophilic esters, (f) ter- 
penes, (g) acetals, (h,) lipophilic aldehydes and (i) essential oils. 

The method according to claim 1 or 2, wherein said antimicrobial composi- 
tion contains at least two lipophilic GRAS flavoring agents, preferably two 
lipophilic GRAS flavor alcohols (ai). 

The method according to claim 2 or 3, wherein said lipophilic GRAS flavor 
alcohols are selected from: aromatic GRAS flavor alcohols. Including benzyj 
alcohol, 2-phenylethanol, 1-phenyiethanol, dnnamyl alcohol, hydrx)dnna- 
myl alcohol, 1-phenyl-l-propanol and anisalcohol, and aliphatic GRAS fla- 
vor alcohols, including n-butyl alcohol, Iso-butyl alcohol, hexyl alcohol, L- 
menthol, octyl alcohol, heptyl alcohol, n-amyl alcohol, iso-amyl alcohol 
anisalcohol, dtronellol, n-decyl alcohol, geraniol, p,rhexenol, iauryl alco- 
hol, llnaiool, neroildol, nonadienol, nonyl alcohol, rtiodlnol, terplneol, bor- 
neol, dineol, anisole, cuminyl alcohol, 10-undecene-l-ol and 1-hexadeca- 
nol and their derivatives, said aromatic GRAS flavor alcohols, espedally 
benzyl alcohol, being preferred. 
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5. The method accortling to one or more of claims 1 to 4, wherein said 
hydrophillc GRAS flavoring agent is a hydrophlllc alcoholic GRAS flavoring 
agent (an) or a hydrophillc non-alcoholic GRAS flavoring, agents whereliLsald 
hydrophlllc alcoholic GRAS flavoring agent (ah) is preferably a monohydrtc or 
polyhydric alcohol having from 2 to 10, more preferably from 2 to 1, carbon 
atoms, especially one selected from acetoin, ethyl alcohol, propyl alcohol, 
Isopropyl alcohol, propylene glycol and glycerol, and said hydrophlllc non- 
alcoholic GRAS flavoring agent Is a hydrophlllc organic GRAS flavor acid (q,) 
having from 1 to 15 cartjon atoms or a physiological salt thereof, a hydro- 
phlllc acetate (ei,) or a hydrophillc aldehyde (hh). 

6. The method according to daim 5, wherein said hydrophlllc organic add (o,) 
has from 2 to 10 carbon atoms, espedally being selected from acetic add, 
aconltic add, formic add, malic add, lactic add, phenylacetic add, citric 
add, mandellc add, tartaric add, fumaric add, tannic add, hydrbclnnamic 
add and their physiological salts; said hydrophlllc acetate (en) Is selected 
from allldn, triacetin, potassium acetate, sodium acetate and caldum ace- 
tate; and/or said hydrophlllc aldehyde (hh) Is selected from furfural, propl- 
onaldehyde and vanillin. 

7. The method according to daim 5, wherein said antimicrobial composition 
contains less than 50% by weight, preferably less than 30% by weight, 
more preferably less than 20% by weight, of benzyl alcohol or of a mix- 
ture of benzyl alcohol with ethanol and/or Isopropanol. 

8. The method according to claim 5 or 6, wherein said antimicrobial composi- 
tion contains two lipophilic GRAS flavor alcohols (a,), but no benzyl alcohol 
and no polyphenol compounds (b). 

9. The method according to claim 5 or 6, wherein said antimicrobial composi- 
tion contains benzyl alcohol and/or a polyphenol compound (b), but no 
further GRAS flavor alcohols. 
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tlon exclusively conWns non..lcoMic hyd^phlllc GRAS flavorin, 
especially exclusively , hyd«,pNllc GRAS flavor add (c,). 

11. The mett«d accordln, to daln, 9 or 10, whe«,n said andmten*,,, composl- 
w«,ht, Of benzyl ata*o, or polyph.™, J 

(A) one or more GRAS flavor alcohols (a) or their d«ivaBves; and 

Z Z IT '^"^ O'*^ "-"-PC""* (b) 

and lipophilic GRAS flavor adds or their derivatives (c). 

ft»m 0.1 .0 99% by welsht, p^faaWy ^ 0.5 to 99% by weloht of 
component (a), weignc, or 

from 0 to 25% by weight, prrt^y o.fll to 10% by weight of 
component (b), and weignt, of 

from 0 to 700^ by weight, preferably from 0.01 to 30% by weloht of 
component (cj. ^ weight, of 

Zia^^T. T"""' '° " " -«m,crobla. compo- 

smon a,nta ns further GRAS flavoring agents selected from (d) phenoTs^r 
their derivatives, (e.) lipophilic esters, (f) terpenes, (g) acetaL rhT f 
Phlllc aldehydes and (I) essential oils. ' ^""'^ 

15. The method according to one or mor^ of dalms 12 to 14 wh.«.,„ 

nent (A, . said anb™„,bla. co.pos«.on contains br^l'alT raX 
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component (al) and optionally one or more further lipophilic GRAS 
flavor alcohols or their derivatives (ai). 

The method accortling to one or more of daims 12 to 15, wherein said 
polyphenol compound (b) Is selected from: 

catechol, resorclnol, hydroqulnone, phlorogludnol, pyrogallol, cydohexane, 
resveratrol, usnic add, acylpolyphenols, llgnlns, anthocyans, flavones, cate- 
chols, gallic add derivatives, caffelc add, flavonolds, derivatives of the men- 
tioned polyphenols, and extracts finom Camellia, Primula; and 
said lipophilic GRAS add (c) is selected from: 

adipic add, capronic add, pelargonic add, phenoxyacetic add, valeric 
acid, iso-vaieric add, dnnamic add, mandelic add and their derivatives. 

The method accoixling to dalm 15 or 16, wherein said antimicrobial compo- 
sition contains 

ftx)m 0.1 to 99% by weight, preferably from 0. 1 to 75% by weight, of benzyl 
alcohol; 

from 0 to 99.8% by weight, preferably from 0.01 to 99% by weight, of 
component (aO; and 

ftt)m 0 to 25% by weight, preferably from 0.01 to 10% by weight, of 
component (b); 

from 0 to 70% by weight, preferably from 0.01 to 30% by weight, of 
component (c). 

The metiiod according to dalm 17, wherein said antimicrobial composition 
contains further lipophilic GRAS flavoring agents (d) to (i), preferably from 
0.001 to 25% by weight, more preferably from 0.01 to 9% by weight, of 
said further GRAS flavoring agents (d) to (i). 

The mettiod according to dalm 18, wherein said furttier lipophilic GRAS 
flavoring agents are phenols (d) and/or essential oils (i). 
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antimicrobial composition does not contain any derivatives of the GRAS fla 
voring agents. ^ 



antmtoobla. composition contains one or two lipophilic GRAS flavor alco- 
nois (a,) and at least one polyphenol compound (b). 

22. The method according to dalm 21 whitmn c^u — i 

Is tannin. "herein said polyphenol compound (b) 

23. method acco,dlng to dalm 22, whe«.„ said antlmlcmblal composition 
10% by weight of tannin. 

an«m,c™b,al composition further contains monohydric or polyhydric alcohols 
havms horn 2 to « ca*on «oms, emulslfl.«, sUh,,, J, 
preservatives , solvents and/or carrteis. anooxidanls, 

25. The method accortlns to one or m«e of claims 1 to 23 ^ 
antimicrobial c„mpos«on exclusively consists o, CRAS flav^l^t^^. 

26. The method according to one or more of claims 1 to 2S wherein 



27. 



wl^tH , ' ' ^ntlmlcreblal composltj 

n r " •*««">^ •««'n9 the antlmloobla, eom^ 

to nutnen media, nutHent ll,u«s and/or water, said andmlcblal »^ 
on ^ntalnlng at least two CRAS « recog„l«d as sa. 
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28. The method according to claim 27, wherein said GRAS flavoring agents are 
selected from (a) GRAS flavor alcohols or their derivatives, (b) polyphenol 
compounds, (c) GRAS flavor adds or their derivatives, (d) phenols or their 
derivatives, (e) esters, (f) terpenes, (g) acetals, (h) aldehydes and (I) es- 
sential oils. 

29. The method according to dalm 27 or 28, wherein said antimicrobial compo- 
sition contains at least one GRAS flavor alcohol (a), preferably an aromatic 
GRAS flavor alcohol, especially benzyl alcohol. 

30. The method according to dalm 29, wherein said antimicrobial composition 
contains less than 50% by weighti preferably less than 30% by weight, 
more preferably less than 20% by weight, of ethanol, Isopropanol or ben- 
zyl alcohol or a mixture of these substances. 

31. The method according to claim 27 or 28, wherein said antimicrobial compo- 
sition contains at least one hydrophilic alcoholic GRAS flavoring agent 
and/or one hydrophilic non-alcoholic GRAS flavoring agent. 

32. The method according to dalm 31, wherein said antimicrobial composition 
further contains benzyl alcohol and/or a polyphenol compound (b). 

33. The method according to claim 27 or 28, wherein said antimicrobial compo- 
sition contains 

(A) one or more GRAS flavor alcohols (a) or their derivatives; and 

(B) one or more flavoring agents selected from 

(b) polyphenol compounds; and 

(c) GRAS flavor adds or their derivatives. 

34. The method according to daim 33, wherein said antimicrobial composition 
contains 



from 0.1 to 99% by weight, preferably from 0.5 to 99% by weight, of 
component (a). 
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from 0 to 25% by weight, preferably fh>m 0.01 to 10% by weight of 
component (b), and » » 

from 0 to 70% by weight, preferably from 0.01 to 30% by weight of 
component (c). / » , 

35. The method according to one or more of claims 27 to 34, M,ereln said 
anamloowal composldon contains benzyl alcohol and at least one further 
GRAS flavoring agent. 

36. The method accortlng to dalm 35, wherein said (urther GRAS flavoring 
agente are selected from (a) GRAS flavor alcohols or *e,r dertv«lves, (b) 
polyphenol compounds, (c) GRAS flavor adds or their derivatives, (d) phe- 
nols or thelr derivadves, (e) esters, (f, terpenes. (g, a«.a.s, (h, aldehydes 
and (I) essential oils. 

37. The metlvK, according to dalm 36, wherein said anamlc«blal composition 
contains less than 50* by weight, pr^rably less than 30% by weight 
more preferably less than 20% by weight, of benzyl alcohol or of a mix-' 
ture of benzyl alcohol with ethanol and/or Isopropanol. 

-ore Of Claims 33 to 36, wherein said 

antimicrobial composition contains 

(al) benzyl alcohol as a necessary component; and optionally 

(a2) one or more further GRAS flavor alcohols or their derivatives; and 

(b) one or more polyphenol compounds; and/or 

(c) one or more GRAS acids or ttieir derivatives. 

.9. T,e -^od according to da.m 38. wherein said fu^^er GRAS flavor alcohol 
(a2) IS selected from : 

aeetoln ethyl alcohol, pn,py, alahol, isopropyl alcohol, pn^iene atyco, 
g^cerol, n-buty. alcohol, Iso-butyl alcohol, hexyl alcohol, t-^nthol l^; 
a coho^. dnnamyl alcohol, a-methylbenzyl alcohol, heptyl alcohrnC 
ata.hol, iso-amyl alcohol, anlsalcohol, dtronellol, n-decyl alcohol, geranlj 
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p,7-hexenol, lauryl alcohol, llnalool, nerolidol, nonadienol, nonyl alcohol, 
rtiodlnol, terplneol, bomeol, dineol, anisole, cumlnyl alcohol, lO-un- 
decene-l-ol, 1-hexadecanol or their derivatives; 

said polyphenol compound (b) is selected from: 

catechol, resordnol, hydroqulnone, phlorogludnol, pyrogallol, cydohexane, 
resveratrol, usnic add, acylpolyphenols, Hgnlns, anthocyans, flavones, cate- 
chols, gallic add derivatives, caffelc add, flavonolds, derivatives of the men- 
tioned polyphenols, and extracts from Camellia, Primula; and 

said GRAS add (c) is selected ftx>m: 

acetic add, aconitic add, adipic acid, formic add, malic add, capronic 
add, hydrodnnamic add, pelargonlc add, lactic add, phenoxyacetic add, 
phenylacetic add, valeric add, Iso-valeric add, dnnamic add, dtric add, 
mandelic add, tartaric add, fumartc add, tannic add and their derivatives. 

40. The method according to dalm 38 or 39, wherein said antimicrobial compo- 
sition contains 

* 

from 0.1 to 99% by weight, preferably from 0.1 to 75% by weight, of benzyl 
alcohol; 

from 0 to 99.8% by weight, preferably from 0.01 to 99% by weight, of 
component (a2}; and 

from 0 to 25% by weight, preferably from 0.01 to 10% by weight, of 
component (b); 

from 0 to 70% by weight, preferably from 0.01 to 30% by weight, of 
component (c). 

41. The method accortllng to one or more of daims 38 to 40, wherein said 
antimicrobial composition contains further GRAS flavoring agents selected 
from (d) phenols, (e) esters, (f) terpenes, (g) acetals, (h) aldehydes and (i) 
essential oils. 



« 
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42. The method according to dalm 41 wh«niin . ... 

n^^^, ^ wnerem said antimicrobial composition 

contains from 0.001 to 25% bv welohi- nr«fa«ki. H«""on 

weignt, preferably from 0.01 to 9% hv 
weight, of said further GRAS flavoring agents (d) to (I). 

43. -me method according to dalm 41 or 42, wherein said further GRAS 
flavoring agents are phenols (d) and/or essential oils (I). 

a'^Lrt'i " ^'^'"^ ^ -'herein said 

antimicrobial composition does not contain any derivatives of the GRAS fla- 
vorlng agents. 

™ " ""^ <^ 38 to 44, whe,»rn said 

<=«AS flavor .IcoMs (az 

and at least one polyphenol compound (b). 



»nte^ ^ 20 to 98% by welsht Of benzyl al«h., and from 0 01 Z 
10% by weight of tannin. om u.gi to 



49. 



^„r^ 'TT^ '° ""^^ "-position .. 

<te<lned as In dalms 1 to 25, esp«S,J|y as In dalms 12 to 25. 

A mathod for protec«ng plants shortly befo™ or after tha han^est from 
insects and insea larvae, comprising: 

the .nsectladal composition to nutrient media, nutrient liquids and/or „,ten 
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whereln said Insectiddal composition Is a composition containing GRAS 
flavoring agents as defined in claims 1 to 25 and 27 to 48. 

50. The method according to claim 49, wherein said distribution or application of 
the Insectiddal composition to the surface of the plant comprises application 
of said Insectiddal composition to the surface of the plants, espedaily by 
spraying. Immersion or nebulizing. 

51. The method according to one or more of daims 1 to 50, wherein said plants 
are selected from cotton, cereals, rice, com, potatoes, tobacco,, coffee, co- 
coa, tea, vegetables, fruits, nuts, spices, herbs, seeds, omamental plants, 
cultured flowers and flowers for cutting. 

52. Use of an antimicrobial composition as defined in daims 1 to 25 and 27 to 
48 for the treatment of plants shortiy before and after the harvest. 



